In this supplementary section we present additional results describing the nature of the flow field within the cross-slot geometry over a range of volume flow rates (Q) and Weissenberg numbers (Wi). We use micro-particle image velocimetry (μ-PIV) to briefly investigate how the re-entrant lip vortex that develops at the inlet channel of the cross-slot grows with increasing Wi. We also present movies constructed from time series of streakline images that provide a qualitative global impression of the flow field at different Wi, and complement the quantitative μ-PIV data presented in the main text.
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Lip-vortex growth with increasing Weissenberg number
Twenty individual micro-particle image velocimetry (μ-PIV) images, performed as described in Section 2.5 of the main text, were averaged in order to obtain streamlines along the inlet channel of the cross-slot geometry over a range of volume flow rates and Weissenberg numbers. The results are presented in Fig 
Streakline imaging
The setup for visualization of streaklines in the CPyCl/NaSal solution consisted of a CCD camera (mvBlueFOX-120a, Matrix Vision GmbH), an inverted microscope 
